442                   TEXTILE FIBRES, YARNS, FABRICS
with vigorous cooling, 3 volumes of concentrated sulphuric acid. The
concentration of the latter in the reagent is of great importance and it is
well to test the reagent, "both immediately after making and from time to
time afterwards, the tendency of the acid to "become diluted rendering
necessary the occasional addition of fresh acid or the renewal of the reagent.
A microscopic preparation is made, as described later, of cotton or flax
fibres obtained from white fabrics repeatedly washed. These fibres are
treated for about 1-2 minutes with the iodine solution, which is then elimi-
nated by careful and complete absorption with thin strips of filter-paper.1
One or two drops of the acid prepared as above are added, the cover-slip
placed and the preparation observed under the microscope. If the concen-
tration of the acid is correct, the flax and cotton fibres are coloured blue
without being deformed. If, however, the coloration is feeble and tends
to red, the acid is too dilute, while if the fibres swell, it is too concentrated.
By means of this reagent it is easy to distinguish fibres composed of
cellulose from those more or less lignified, since the former are coloured
blue and the latter yellow.
(2)  ZINC CHLORIDE-IODINE.   The two following solutions are prepared:
(a)  40 grams of dry zinc chloride in 20 c.c. of water;
(b)  4-2 grams of potassium iodide and 0-2 gram of iodine in 10 c.c. of
water.
The two solutions are mixed, left to stand, and the clear liquid decanted
off and kept in the dark after addition of a crystal of iodine.
This reagent, applied to natural, dry fibres, colours the cellulose of
cotton, flax, hemp, ramie, etc., violet, and that of wood blue, while lignified
fibres are dyed yellow.
(3)  PHLOROGLUCINOL  AND  CONCENTRATED   HYDROCHLORIC  ACID,   i
gram of phloroglucinol is dissolved in 80 c.c. of alcohol.    Fibres steeped
for a few minutes in this reagent and then treated with concentrated hydro-
chloric acid, assume a bright reddish-violet coloration if lignified.
(4)  OTHER REAGENTS.   These are such as are commonly used in ordinary
chemical analysis, the principal ones being:   i% caustic potash, 0-1%
sodium carbonate, 3% hydrochloric acid, nitric, chromic and sulphuric
acids, chlorine water, hydrogen peroxide, Schweitzer's reagent (prepared
by treating copper sulphate solution with caustic potash, collecting and
washing the precipitate and dissolving it, while still wet, in the least possible
quantity of concentrated ammonia), ruthenium red (5-10 mgrms. in 10
grams of water;  this should be freshly prepared and kept in the dark),
alcohol, etc.
3. Preparation of the Fibres for Microscopic Examination.
(a) RAW VEGETABLE FIBRES. These are often united in bundles and
must be first treated with boiling i% caustic soda or potash in order to
separate the individual fibres. The use of acid reagents such as nitric
acid and potassium chlorate, or chromic acid, is to be avoided, since these
destroy the Hgnin and rapidly attack the cellulose also.
After treatment with the alkaline solution, the fibres are washed with
1 When this reagent is used, great care should be taken that the liquids are not
allowed to issue from the cover-glass and damage the front lens of the objective.